The bacterial signal transduction protein GlnB regulates the committed step in fatty acid biosynthesis by acting as a dissociable regulatory subunit of acetyl-CoA carboxylase.
Biosynthesis of fatty acids is one of the most fundamental biochemical pathways in nature. In bacteria and plant chloroplasts, the committed and rate-limiting step in fatty acid biosynthesis is catalyzed by a multi-subunit form of the acetyl-CoA carboxylase enzyme (ACC). This enzyme carboxylates acetyl-CoA to produce malonyl-CoA, which in turn acts as the building block for fatty acid elongation. In Escherichia coli, ACC is comprised of three functional modules: the biotin carboxylase (BC), the biotin carboxyl carrier protein (BCCP) and the carboxyl transferase (CT). Previous data showed that both bacterial and plant BCCP interact with signal transduction proteins belonging to the PII family. Here we show that the GlnB paralogues of the PII proteins from E. coli and Azospirillum brasiliense, but not the GlnK paralogues, can specifically form a ternary complex with the BC-BCCP components of ACC. This interaction results in ACC inhibition by decreasing the enzyme turnover number. Both the BC-BCCP-GlnB interaction and ACC inhibition were relieved by 2-oxoglutarate and by GlnB uridylylation. We propose that the GlnB protein acts as a 2-oxoglutarate-sensitive dissociable regulatory subunit of ACC in Bacteria.